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Risk Management Technology
Provider of the Year

Figure 1: Chartis RiskTech Quadrant™ for Credit Risk Management Systems for the Banking Book

Best-of-Breed Category Leaders
Figure 1: ABCD Vendor View- Governance, Operational Risk & Compliance
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SAS OPRISK
MANAGEMENT HEKOTOPBIE NOJIb3OBAETIIN B POCCUN U CHI
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SAS OPRISK KOMIOHEHTbI PELUEHUA MO YNPABNEHUIO
MANAGEMENT ONEPALUUWOHHBLIMU PUCKAMU

SAS Enterprise GRC SAS OpRisk VaR

SOOPIIEHHPIXIONIOTED7IX . OKOHOMUYECKN N PErynsaToOpHbIA KanuTtan
OKcrnepTHas oueHka puckoB 1 KoHTponen (RCSA) AMA

TecTtupoBaHue koHTpornen (e.g. SOX 404) B
CueHapuu HYTPEHHME 1 BHELUHME AaHHbIE O NOTEPSIX

Ynpasnexve KNP CwmelumBaHue cueHapues, KNP E

OTtcnexuBaHue npobnewm, MNnaHbl AencTBUn AHanuna Yro-Ecnm

SAS OpRIisk Global Data SAS Risk Intelligence Portal
Bonee 29 000 ny6nnYHbIX 4aHHbBIX O NOTEPAX OTYETHOCTb M NaHernb ynpaBrieHnd No puckam
[MoppepXxmBaeT Ka4eCTBEHHYHO OLIEHKY 360-rpagycHbIi 0630p pucka (notepu, KUP,

MoaaepxviBaeT KONMMYECTBEHHBIE MOAENH pesynbratbl RCSA, npobnemsl, nnaHbl 4EACTBUI)
YnpaBneH4yeckasi OoTYETHOCTb MO OnepaunoHHOMY

pI/ICKy P——
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SAS EGRC CBOP BHYTPEHHUX OAHHbIX

SAS Enterprise GRC * Havano

Havano MHUHAeNTS ¥ YNPIeNennd puckamn ¥ Cuexipun ¥ TECTUPOBIHME XOHTPONLHON NPOUGAYPH ¥  AvamTee ¥ NonuTukn > KUP v
AQMuKncTpupoeanie ¥ OTvernt

NpoBagssl i NAGHL ABHCTENA ¥ MONSI0BATENDCKME OGLEKTH ¥
analznnr b QeNnerartamm...
= &l
Executive Dashboard &
Number of High Priority Open Issues Number of Medium Priority Open issues  Number of Low Priority Open Issues
23 122 2354
KRiName KRIs showing oo high level of risk ==
KRI Name LastAssessment Period Status Trend Normalised Score Score Score Trend Unat of Measure Owner
Absence or sickness days Q2-2012 18 017 9 -1 8 Number Andy
New Product Appravals Q2:2012 DB 007 9 0 Number Jonathan
Outstanding credn approvals Q2:2012 10 13 27 6 <1 & Number Jonathan
Unmatched trades M05-2012 10 183 031 723 -1 8 Number Jonathan
KR1 Graph Twenly Largest Losses
Reglon Business Line Last Booking Date Net Loss Arnount (€ mio)
g 8 USA Private Banking 12Jun2011 €28
& 4 usa Corporate Finance 12Jun2011 €35
Asta Corporate Finance 01Mar2012 €30
01Jan2011 01May2011 01Sep2011 01Jan2012
Date Europe Corporate Finance 01Nov2011 €22
Asta Corporate Finance 014302012 €15 =l




Parent

SAS OPRISK wai _
Code Name . ‘ Firm N - ‘ Description of Event
G Lo BAL DA I A In October 2011, Alfs Bank, 5 Russian financial institution and subsidiary of

ABH Financial Ltd, reported that it lost $4.84M (148M RUR) due to external
oredit fraud. The fraud was committed by a businesswoman in Togliatti,
Russia who owned more than 100 companies. Two of these companies
supplied plastic components, lubricants and solvents to the AvtoWAZ
automobile manufacturing company. Starting in 2004, the woman cbtained
loans fram Alfa Bank to finance the operaticns of the two companies.
Although the woman consistently paid off the loans and earmned a good oredit
ABH history for the two companies, the losn applications sometimes included false
26?26 Fi'_"a'_“”’-al Alfa Bank  finandial informaticn. In 2007, the weman registered two new companies 484 4.30

Limit using the names of the two legitimate firms, and transferred the two criginal
firms' assets to the new companies. The twe original firms became shell
companies. After obtaining a new supply contract between the two shell
companies and AvtoVAZ, the woman used the shell companies to obtain an
54.84M loan from Alfa Bank. The woman laundered the lcan proceeds. The
woman was charged with fraud and money laundering in 2011. She had
allegedly committed similar frauds at other banks.

Current Value of
Loss (SM) -

Basel Business

- Line - Lewel .

Commercial
Banking

In February 2011, Bank of Moscow JSC, a Russian financial institution and
subsidiary of Bank VTB OAQ, reported that it lost $438.04M {12.7B RUR) due
to fraud. In 2008, Bank of Moscow transfered a $428.04M loan to Fremier
Estate, a subsidiary of the construction company Inteko. The chief executive
of Inteko was Yelens Baturina. Baturina was also the wife of Moscow mayar
Yuri Luzhkow. Investigators with the Russian Interior Ministry |ster alleged that
the lcan to Inteko was merely a pretext for the illegal transfer of bank funds to
26966 Bank VTE Bank of Baturina and Luzhkov. Investigstors claimed that the loan was based on false 438,04 441,79 Cnmrm.am'al
DAD Moscow JSC  information regarding the 58-hectare plot of land that served as collateral. Banking
Investigators also cpened & oiminal case sgainst Andrei Borodin, the former
president of Bank of Moscow, as well as Borodin's deputy Dmitry Akulinin. The
pair was wanted by Interpol. Luzhkow had been questioned three times by
police, while Baturina had failed to sppear for questioning.

In December 2011, Ctiitie Financial Corp, 2 Russian financial instituticn,

reported that it lost an estimated $180M (5.09B RUR) due to internal fraud.

George Urumov was a director of fixed income trading at Otéritie Financial

Corp (Otiritie). In Movember 2011, Otiritie first accused Urumaow of

Ctiitie misappropriating $223M {721.47M RUR) in signing-on bonuses intended for

2?1 24 NA Financial new employees. In December 2011, Ctiritie reported that Urumov had caused

larger losses through unauthorized trading in Argentinean securities. Otiritie
filed claims in a London court against Urumov and three other employees for

180,00 162,11 Trading & Sales
Corporation

29 511 cobbITU onepaumMoHHOro pucka Ha 1 Hosibpst 2013




SAS OPRISK VAR
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SAS® VISUAL DELIVERS A SINGLE SOLUTION
ANALYTICS FOR FASTER, SMARTER DECISIONS

Central Entry Point Integration Role-based Views

DATA PREPARATION EXPLORER DESIGNER MOBILE Bl

+ Monitor SAS® LASR™ * Perform ad-hoc analysis * Create dashboard style  Native iOS application
Analytic server and data discovery reports for web that delivers interactive
* Load and join data or mobile reports created in the
* Create calculated designer
columns

ASRE ANALEFIGSI=RY
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AEMOHCTPALIUAA SAS OPRISK GLOBAL DATA B
MHTEP®EMUCE SAS VISUAL ANALYTICS
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COOTHOWEHUE NOTEPb NO ®PUHAHCOBOMY U HEOMHAHCOBOMY
CEKTOPAM (BO3MO>XHOCTb NMPOBANUTbLCSA B KAXAbIA NEPUOM, BbIEOP
PEMOHA)

iPad = @D 13:25 HeT zapsgkn B}
3akpeite P OpRisk Data for Tablet - FS vs Non-FS bar chart =
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CPABHEHUE BO BPEMEHU NOTEPb ANlA PUHAHCOBOIO U
HE®PUHAHCOBOI'O CEKTOPOB (BbIBOP PET'MOHA)

iPad = [0 13:25 Het 3apsigkn B}

3akpbite P OpRisk Data for Tablet - Fs vs Non-FS in time = =2
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CPABHEHUE BO BPEMEHU NOTEPb ANlA PUHAHCOBOIO U
HE®PUHAHCOBOI'O CEKTOPOB (BbIBOP PET'MOHA)

iPad 7 [ 14:18
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TWUMN PUCKOBOIO COBbITUA - UBMEHEHUE BO BPEMEHU NMYTEM BbIBOPA
TOYEK HA TPA®UKE (BbIBOP FS/NON-FS, PETMOHA)

iPad = [0 13:25

Het 3apsigkn @}
Sakpuite OpRisk Data for Tablet - Event Risk Category in time = 2
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BU3SHEC-IIUHUAN - USMEHEHWUE BO BPEMEHU NYTEM BbIBOPA TOYEK HA

FPA®UKE (BbIBOP FS/NON-FS, PETUOHA, BO3SMOXHOCTb MNMPOBAJIUTbLCA
HA 2 YPOBEHb BU3HEC-JIMHUN)

iPad 7 [ 13:25
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3akpbite P OpRisk Data for Tablet - BL Level 1 and 2 in time o |y
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TUNbl PACKOBbIX COBEbITUA — CPABHEHUE ABCOJTIOTHbIX BEJIMYMH 3A 2
BbIBPAHHbLIX NOAA (BbIBOP PETMOHA, FS/NON-FS)

iPad = 13:25 HeT 3apsagkn E3

Sakpeite WP OpRisk Data for Tablet - Event Risk Category (abs) compare 2 years (bubble)
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TUNbl PACKOBbIX COEbITUA — CPABHEHUE OTHOCUTEJIbHbIX BENUYUH 3A
2 BbIBPAHHbLIX NOAA (BbIBOP PETMOHA, FS/NON-FS)

iPad % [ 13:25 Het 3apsigku @}

"Zakpume OpRisk Data for Tablet - Event Risk Category (%) compare 2 years (bubble)
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iPad = [@

3akpbITh

4775
138

Yacrorta

g

Insurance

BU3HEC JINHAUN — CPABHEHUE 3A 2 BbIBPAHHbLIX FO[A (BbIBOP FS/NON-FS,
PETMOHA, BOBMOXHOCTb NMPOBAJINTbCA HA 2 YPOBEHb BU3HEC-JIMHUN)

13:25 HeTt 3apagku B}

OpRisk Data for Tablet - BL level 1 and 2 compare 2 years (Map)
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TUMN PUCKOBOI'O COBbITUA — CPABHEHUE 3A 2 BbIBPAHHbBIX FO[lA (BbIBOP
PEMOHA, FS/NON-FS)

iPad = @ 13:25 Hert sapsgxn @3

3aKpbITh OpRisk Data for Tablet - Event Risk Category compare 2 years (pie chart)
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HEKOTOPBIE BO3SMOXHOCTMU SAS OPRISK VAR




SAS OPRISK VAR AMA - NoAxoAd PACMNPEAENEHUA NOTEPb
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SAS OPRISK VAR CXEMA PABOTbDI

Co3gaHve NogroHka
npoekTa pacnpeneneHnn

KoMmoHeHTbI
npoeKkTa

[logroTtoBka
JaHHbIX

Sarpy3|<a AdaHHbIX

* [lonHas MNepemeHHble
* OBHoBMEHVE MepeKPeCTHON
AaHHbIX Knacendukaumm

DURbLTPLI

CtpaxoBble
ronucel

MacwTabupo-
BaHue
CueHapuum

» [loaroHka
pacnpeaenenns
YyacToThl

[NMoaroHka

pacripegeneHus
TSKECTU NOTEPH

|
|
Y KombuHunposaHve

JaHHbIX

Annokauns

TYETHOCTb
KanuTtalia OTHETHOC

MogenvpoBaHue

» Hactponka
* AHanus
pes3ynbTaToB




SAS OPRISK VAR 3AIrpPy3KA OAHHbIX

Mame: wvargrcl Author: varuser
Location:  Wersions Date created: 07-Feb-2012 11:29:33
Skatus: Data Type Loaded Yalidated ° C I/I CTe M a H 03 BOﬂ ﬂ eT
Inkernal 07-Feb-2012 11:39:19 Yes
Consor 3arpyaTtb pasHble TUMbl
Public 16-Jul-2012 05:19:19 Yes
Intervals Used in this Data Yersion: Weekly Bi-weekly Sermi-Monthly Monthly Bi-ronthly GQuarterly Semi-Yeatly Yearly ﬂ'a HHbIX O 1 OTe pﬂX -
[t e BHYTPEHHWE, BHELUHME U
Select the Input Data Source for Consortium Data AdaHHbl€ KOHCOopUWunymMa,
{* SAS Data Sets Directory: IC:'l,varsample'l,ConDataFromCT42ForVaR42
The directory must contain the Following files: L] B 03 M O)KH a 3a rpy3 Ka
I detail.sas7hd
sotf:ls__beu\::;;sjit:é_ss‘:ictu?;.sas?bdat B HyTpe H H VIX na H H bIX O

skd_risk_category_structure,sas7bdat

noTepsix, CLleHapueB 1
PUCK (pakTopoB 13
EGRC.

= Preyious | Mexk = | Firist | Cancel |
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SAS OPRISK VAR OJOMMNWPUYECKAA MATPULIA

Properties Ernpirical Matrix Fitting Mizing War Capital allocation
Show Analykic Matrix For: ™ show Numbers with Shared-Loss Rall-up
Internal Risk Event Type » [lients, [ Damage ko [n] Emplowmenk E Execution, ﬂ External Fraud g Internal Fraud m Tokal
oducks 2 Phwsical Assets Practices and Delivery 2
Lsiness workplace Process
* Inkternal Business Line bactices Safety Managermenk

Setflement Kurtosis = 7,310 &.201 11,112 .
EreEuEmEy MI-EEII'I F.5815 21.273 29,091

Wariance 255,754 429,515 715,552

ﬂ Zounk 33 0.00006 126 54 516

Mean 27,951,535 16,614,573 15,900,355 23,651,151

Fetail Banking Severity StdDew | 30,339,44: 14,953,029 25,512,202 27,429,210

Kurkosis 10.951 7595 51,374 14,227

EreEuEmEy MI-EEII'I 61.091 22,909 9.515 93.515

“ariance | 1,890.83¢ [ = 0.00004 502,515 139,200 2,632,855

El| Count 2 a6 a6

Mean 5 1,155,175 30,155,175

. Severity SkdDew i, 327,549 33,327,549

Retail Brokerage Kurtosis 7.009 7.009

Frequency Mean 0.00002 15.636 15.636

WVariance 553,509 253,509

ﬂ Zounk Sl 205 435 T4

Mean 3,974,195 15,339,525 15,699,263 17,219,409

Trawhng & Salzs Severity SkdDew 000000 3,790,795 19,515,467 29,502,615 25,591,201

Kurkosis 6,877 16.524 20,4355 24,025

Frequency 1230 0 39800 79300 178700 171000 14.727 37.273 79.636 131.636

Mariance Loss Amount (Undefined Currency) 295,200 212,636 2,587,964 4,095,500

0] Counk zog | Uselogialies FIE 1,065 EER 3,705

Mean |=25,076.65¢ A% Tl oma | 12597220 15,239,370 17,395,902 17,525,465

Severity StdDew |28, 788.29¢ 1,655,545 15,605,516 26,575,257 23,365,494

Total . [=}~ . Trading & Sales | |

Kurtosis 12,362 e IntomalFraud @®rF | _ 16.122 29.374 22.646 21.093

FI’EE]LIEI'IE'&." Mean ?Z.UUD| gl | 2o 140,364 194,364 180,182 E7 3,636
variance | 2,366.618] 1,531.473] 1,102, 764] 4,305,562 5,408,945 5,359,673 20,171.073] ~

4l

[




SAS OPRISK VAR MACLWUTABUPYIOLIME KOPPEKTUPOBKU

MacwTtabupoBaHue Ha TEKYLMNA MOMEHT

*  BHYTpeHHUX UCTOPUYECKMX AaHHbIX O NOTEPSX (PUpMbI

*  BHewWwHUX AaHHbIX (Kak UCTOPUYECKUX, TaK U akTyarbHbIX — UCXOAS U3 COOTHOLLEHUS pa3mepa
KOMNaHWM 1 gpyrux napameTpoB).

B pa3pese

*  ®upwmbl

*  bunsHec-nnHUN

*  KombuHaunm obowux.

MacwTabupoBaHue

° Pasmepa noTepb - Ha CTaanAax NOCTPOEeHUA amnmpmquKoM MaTpuubl U NOOTOHKA
*  YacToThl noTepb — Ha CTagnn NOAroHK"

GSas | Bs.



SAS OPRISK VAR MACLWUTABUPYIOLIME KOPPEKTUPOBKU

Properties Frequency | Severity

Frequency Trending Criteria

Bb'q”cnge‘rcﬂ VITOFOBbIﬁ Scale by Firm Wariable: IExpense LI EreTidemn ID.SDD |

-~ Scale by Business Line Yariable: |attrition_rake - | Coefficient: ID.SDD
MacLwiTabupyrowmmn ! fazron. =
Freguency Adjustments Waorksheet
K°3¢¢MuMeHT' Year Scale Facktor Aannual Groveth Rate Annualization Adjustment Scale Adjustment Factor Final Scale Adjustment Fackor
~ Fackor
quTbIBaI'OLU'MM 2005 55,944, 550,564 0,000 ES
v zoo7 665,944,550.564 1.000 1.000 1.000
HOKasaTenb roAOBoro Firm v 2006 66,901,952.559 1.000 1.000 1.000
v 2005 63,597,797.576 1.000 1.026 1.026
np“pOCTa VI Haqaanble v 2004 56,129,327.931 1.000 1,092 1.092
¥ 2003 52,209,433, 923 1,000 1,132 1,132
MacmTaGMpy}om"e 2003 0.100 0,000
v 2007 0.100 1.000 1,000 1.000
KOo3cphMLUUEHTbI, Trading& | 2006 0102 1.000 0.987 0.987
3ap|aHHb|e nonbsoBaTeneM Sales v 2005 0.098 1.000 1.009 1.035
v zoo4 0.103 1.000 0,954 1.074
v 2003 0,099 1.000 1,004 1.157 ||
2003 0.100 0.000
TaK)i(e MO)KHO v zoo7 0.100 1.000 1.000 1.000
Retail v 2006 0.102 1.000 0,994 0,994
CKOppeKTnpoBaTtb Banking | [# 2008 0.099 1.000 1,005 1.031
[ zo04 0.099 1.000 1.010 1.103
BHyTpeHHl/le N BHeLHne [V 2003 0.103 1.000 0.938 1.113
2005 0.108 0.000
OaHHblE O NOoTepAX, [V 2007 0.108 1.000 1,000 1,000
Commercial ¥ 2006 0.097 1.000 1.052 1.053
MCNoJ1b3yA 3Ha4YeHus CPI Banking | @ 2005 0,094 1.000 1.069 1.096
v 2004 0.091 1.000 1.091 1.191
B ornpepeneHHble roabl. [V 2003 0.093 1.000 1.074 1.215
2003 0.101 0,000
[v zo07 0.101 1.000 1,000 1.000
Payment I 2006 n_nae 1_nnn 10 10 =

-l Computed Yalues | User Changed Yalues




SAS OPRISK VAR CLEHAPUU

Mo TNy 3anofiHeHUA .

* npOKCI/I-CLI,eHapI/II/I — A4 A4eeK, rge coBCceM HET MNMoTepb NI XKe OJaHHbIX O NOTEepAX
CITULLKOM Marso; AaHHbIE B S4ENKE MOSTHOCTbIO 3aMEHSIKOTCH

» CueHapum peakmx cobbITUN — K AaHHbIM B siuerke 000aBnATCs AaHHbIE O PEOKUX
CoObITUAX

Mo cnocoby 3apaHusA:
e Ha ocHOBe cermeHToB

« Ha ocHoBe mogenu

GSas | Bs.



SAS OPRISK VAR CLEHAPUU — CTPYKTYPA

CueHapun

CoObiTue 1

CobbiTne moxeT ObiTb 3a4aHO O4HO3HAYHO
nnun xe BblbpaHo cnyyarnHo (ans
CLieHapueB peakux cobbiTuin)

CoObiTue 2

AppekTbl 0ogHOro cobbLITUA AchcpekT 1
MoryT 6bITb NMGO
HesaBuCUMbIMU, NGO
KOppenupoBaTb ApYr C APYroMm.

Kaxxabin agodpekT
Ayenka MOXHO Ha3HauuTb
MaTpuLbl HECKONbKUM
A4Yenkam maTpuubl.

GSas | Bs.



SAS OPRISK VAR CLEHAPUM HA OCHOBE CEFMEHTOB

& Eventl - SAS OpRisk ¥aR 5.1 HEE
File Edt View Tools Help

T EREEEE:

* Pa3smep nortepb —
nocrnegoBaTenbHO
CTb CETMEHTOB C

OTHOCUTESbHbIM
BECOM ﬂ,]'lﬂ 4.0E-08
KaXgoro
CermMeHTa; |
*  KonuuyectBO »
noTepb — T i [ Lo, mo0.00 [55,00,03.00

cpeaHee, min n
max

4
4

Properties Manage Effects | assign Effects

Effect: |Effect1

LI Create Effect
Remove Effect

¥ show Log Walues

Description: (Set of 4

Frequency

Select Mew Boundaries... |
Add Boundary... |
Delete Bin |

TMinimunm: I B
Mean: I 25

Maximum: 100

GSas | B



SAS OPRISK VAR CLEHAPUM HA OCHOBE MOOENU

%8 Model Based Scenario - SAS DpRisk ¥aR 5.1 [_[=2]x]
File Edit Wew Tools Help

D Ha|X|w|6]?
4
»
Properties Manage Effects | Assign Effects
Effiect: I Risk Self Assesment for BL Agency Services and ERT Business Disruption and System Failures ﬂ Create Effect

° B bl 60p \ Remove Effect

Severity Freguancy

pa C n peﬂl e-rl e H M ﬂ M 3 ~$ Distribution: m Distribution: m
CnucKa Scale: | 3,000,000 Lambda: | 0.000

/,a Shape: IW
* [lapameTpbl

3a4aloTCA BPYHHYIO

PasnunyHble /|
Moaenu ans
Konu4yecTBa U

pa3mepa nortepb

Severity Moments

Model Moments Frequency Moments
Mean 2,307.692 Model Moments
StdDey 6,359,711 Mean | 60,000
Kurkosis . Variance | 60,000
Last Estimate Status: OK Lask Estimate Status: Ok

Estimate Moments Estimate Moments |




SAS OPRISK VAR CLEHAPUM — KOPPENSALUUA MEXAOY COBbITUAMMU (FPYNMbI)

B Eventl - SAS OpRisk ¥YaR 5.1 H=] 3
sile Edit Wiew Tools Help
DS e | K= 2
y
Project Items | Source Data Properties | Manage Effects | Assign EFfects Correlate Effects
Show: &= Demo Just 10 =l Group ID Probabil
selecked Group Details
Projeck Components
. Cross-Classification Wariables Bk IGrUup L
| Filkers Probability of Occurrence: ID.SDD
. Insurance Policies Internal Risk Event Tvpe » Eusiness [E] Clients, [c] Damageto [B] Employment [E] Execution,
. Scale Adjustrments Disruption and Products & Physical Assets Practices and Delivery &
. Scenario Collections DSk Business ‘Workplace Process
Dema Just ID [2940] ~ _Internal Business Line Failures Practices Safety Management
. 1
2o Model Based Scenario ] AQEncy Services Probability 0,100 0,100
3 MNatural Disasters Mapped to Inl =
3 Rare Events Scenario J Asset Management Probability 0,250 0,400 0,250 0,250 0,100
= ’bﬂ Scenario example ﬂ
H = 3 Commercial Banking Probability 0.100 0.100 0.100 0.100 0.100
3 Worst Case Scenatio ﬂ
= ‘bﬂ test Corporate Finance Probability 0.150 0,150 0.250 0.250
[ test
B S
- || Projecks J Insurance Probability 0,150 0,250 0,100 0,150
----- . Reports
&
J Payment and Settlement Probability 0,150 0,150 0,150
7
J Retail Banking Probability 0. 100 0.150 0.150 0.150 0.100
g
J Retail Brokerage Probability 0,100 0,250 0,100 0,150 0,250
£l
J Trading & Sales Probability 0,150 0.250 0,100 0,250 0.250
4] | 3
Assigned ko the Selecked Grou
2| | _’I Show CorrelationfCovariance Matrix. .. | | & =




SAS OPRISK VAR MOAroHKA

Properties Emnpirical Matrixz ~ Fitking Mixing YaR. Capital Allocation
Show Fitking Matrix For:
Internal Risk Event Type » prits, [C] Damagete [O] Employment [E] Execution, [F[ ExternalFraud [G] Internal Fraud |[[H] Total
bicks & Physical Assets Practices and Delivery &
NMNoaroHka pacnpepeneHns — Workploce
» Internal Business Line tices Safety Managernent:

v ) i Yariance _ 1
npouecc, No3BOJIAKLLINN 2] Court _ _2

Distribution
Severit Mean 1,283,295 1,283,295
& v StdDey 117,345 117,545
6 Sk [ ST Kurtosis 1.000 1.000
noaoopartb TeopeTn4Heckoe i : :
Frequency Mean 0,364 0,364
Yariance 10,455 0,455

pacnpegeneHue (HanTu Al

Diskribution
Mean
StdDew
Kurtosis
Diskribution
Mean
Yariance

Severity

napameTpbl), KOTOpOE C Comerci Earking

Frequency

[0CTaTOYHOW CTEMNEHbIO a

Diskribution
Mean

Severity

TOYHOCTW OnucCbIBaeT =

Diskribution
Frequency Mean

Habn togaemble OaHHbIe. 8 e

[ Piiskribu Fimn

»

| Fit | Fitting Scenaric M| CTool Maodel [ | Mot Fit %= Global Fit Options Overridden in C
Frequency fit interval is Year

Fitting Options... | Fitting Details. .. | Fit Cells I Clear Selections | Clear Fittings

GSas | B,




SAS OPRISK VAR TMMOAONOHKA TAXECTU NOTEPb — BbIBOP PACMPEOENEHUA

- [ocTynHble pacnpegenenus - Burr, Fetel| SETANANS | Tl | ks | Advensed
Empirical, Exp, Gamma, InvGauss, LogN- sy
Gamma, Lognormal, Lognormal Mixture, ety Bl Severity Fit Meastres
Pareto, RobustLNG, Weibull, Body-Tail Requler Ft_Body-Tai C Log.
(XBOCT - GPD) fT'? "PB:r:::?;;ecmice|95.Dun L
(" Loss Amount  [1,000,000.00 " SBC
« Crartnctukm — Log Likelihood, Akaike, O U By CIAD
Schwartz Bayesian, Anderson-Darling, g = r L
Cramer-von Mises, Kolmogorov-Smirnov :: ; E”‘;'H EE
[ H Gamma
*  BbI60Op rpaHuLbl MeXay TErTOM U XBOCTOM = =
pacnpeneneHuns: F O LoghGamma _
* KeaHTunb FF Logoma
« 3apgaHHas BennymnHa rnotepb T T LognomalMiature -

b AJ‘II‘OpI/ITM Xl/lnna Select all | Deselect Al |

GSas | Bs.




SAS OPRISK VAR TMOAONOHKA YACTOTbI NOTEPbL — BbIBEOP PACMPEOENEHUSA

« [JloctynHble pacnpeneneHus — NegBin, Poisson

- Crartunctukm — Swartz Bayesian, Akaike, Log Likelihood

Frequency
Frequency Disktributions Frequency Fit Measures
[ MegBin " SBiC
[+ Poisson £ ALC
f* Logl
Reset Disktribukion Options to Defaulks I Clear all Cell-Specific Distribution Options I

GSas | B



SAS OPRISK VAR

NMOArOHKA — ABTOMATUYECKWI BbIEOP PACIMPELENEHUSA HA
OCHOBE BbIBPAHHOI'O KPUTEPUA

d Fitting Matrix Cel : Selected Fitking Matrix Cell
Sevlll: E tial {GPC Tail -
SBV . Exp':”e”tfal( ail #2] [ severity Fitting GOF Logl ALC SEC AD WM ks
gVl Expansntis ) Distribution | Threshald | Threshold |Rank| walue  JRank|  walue  |Rank| wvalue JrRank| Wvalue  |Rank| walue  |Rank|  alue
o Sev112: Lognormal (GPD Tail) -
" |5ev110|Exponential... - -1 S -2,150.516] 5 4,307.031] S5 4,316,986 5 1.7490 5 0313 5 0
Sev113: Lognormal
Sev262: Expanential (GPD Tail) ¢ [sev111 [Exponential - 7 | -zasraca] 7| 436920 7| 43200238 7 s.658] 7 1.034] 7 i
Sev263: Exponential * |5ev112 |Lognormal (... - -1 1 -2,145.269] 3 4,295,538 3 4,311.8100 1 03600 3 0062 1 o
#- SevZéd: Lognormal (GPD Tail 7 |sevi13|Lognormal ) 1 5 [ z14ee0e] 1 | az07.z12] 1 | 4300848 2 o41z] 1 e o
- Sev265: Lognormal -
" |5ev262 |Exponential. .. - -l 6 -2,150.516] & 4,307.031] 6 4,316.986] 6 1.749] & 0313 & o
" |5ev263 |Exponential - -l 8 -2,157.4600 & 4,316.920] 5 4,320,238 8 S5.656] & 1.034) & o
" |5ev2ed |Lognormal €. - -1 2 -2,145.269] 4 4,208,538 4 4,311.8100 2 0360 4 0.0e2] 2 0
™ |5ev265 |Lognormal - -l 4 -2, 146,606 2 4,297,212 2 4,303,543 4 0.412] 2 0.054] 4 o
4 | E
Show Dwerlay Graphs. .. Fit Data. .. | Create Model Scenario... |




SAS OPRISK VAR TMNOArOHKA — FrPA®UYECKUIA AHANU3

¥ Commercial Banking / Clients, Products & Business Practices: Distribution Overlay Graphs

OCTYIMNHbLIE '
a y . ' Order Trerations By: [Logl ~] Logl Probability Plot Density Histogram
rpa¢” Ku: ¢ | o— [ Sev33: Lognarmal (GRD Tal) -610.741
. o= [¥ Sev4d: Lognormal (EP0 Tal) -610.741 10 100 —
° Pa3HOCTb o= v Sevdl: Burr -613.173
o o= v Sevd: Burr -613.173
(*)yHKU'MM o—— |v Sev35: Logh-Gamma -615.043 08 80
pacnpegenieHnda o— [¥ Sev47: Logh-Gamma IR .
E )
ﬁ 06 L 60 K
* BepodaTHOCTb- 2" °
o > ]
BEPOSATHOCTb 3 : §
£ 04 § 40 %g
¢ OyHKUMA E o) N \ M
pacnpegeneHus
0.2 20
*  KBaHTUMNb- N
KBaHTUMb 00 0
0.0 02 04 06 08 1.0 ] 0.01 paoz2 (K]
. rI/ICTOI'paMMa Model Probability Net Loss (M Undefined Currency)
NNOTHOCTU | ity s by . " COFDIFF (% PE " COF Qg ¢ POF (" CDFDIFF PP (" CDF ( QQ (% FOF

GSas | Hs.



SAS OPRISK VAR TMOArOHKA - YYET MNOPOIOBbIX 3HAYEHUN

NMoporoBoe 3Ha4yeHue
Ons pasMmepa notepb
onpenensieT, Kakue
notepu cnegyet
cumTaThb
He3Ha4MTenbHbIMU (UK
HenpaBaonogobHo
Bonbwnmmn) 1
NCKMIOYMTb U3 aHanusaa.

&8 Project Fitting Options

Maodel | Distributions Threshalds | KRIs | advanced
Internal | Conscrtivm | Public
Severity
Fitting Threshald Probability of Observability
= Use Data Threshold [
-specify threshold to use For losses with missing threshald: I 5,000,000 ~ User Specified: I 0.7
{* Specify a cut-off walue: I 10,000.00 GDF Threshald
-Choose which threshold to use For losses with original threshaold = cuk-off f+ Do not use
f* original threshaold ™ User Specified: I S0,000,00
£ Cub-Off
Frequency
Fitting Threshold Probability of Observabilicy

- Use Data Threshold Infer From Sewverity Model: IInternaI - I
-Specify threshold to use For losses with missing threshold: I 5,000.00

-Choose which threshold ko use For zero-count inkervals
i~ Zero-Count Cefault: 0.00
f* Cell f Cell Slice Mean

Mo loss events are dropped From the Frequency counts, regardless of the selected threshold options.




SAS OPRISK VAR TMOArOHKA - YYET MNOPOIOBbIX 3HAYEHUN

MacwTtabupoBaHue
dOYHKU MM

Bbluucnenue

M ros
ofgiolrellols BEPOATHOCTU
npasaonogodus

3Ha4YeHu
il HabnogaemocTn®

*BeposiTHOCTb
HabniogaemocTn —
BEPOSATHOCTb TOTO, YTO
cobbiTve o notepu Bbino
3aPMKCUPOBAHO N YYTEHO B

pacyeTax.

BblumncneHue

napameTpoB
pacnpeaeneHus

gsa

THE
POWER
d ‘ TO KNOW.




SAS OPRISK VAR KIIYEBbIE MHOUKATOPbI PUCKA (KUP)

[ J
° y ¢ ®
° ® ‘ ° MoaroHka Mopenupo-
3arpyska gaHHbIX @ BbisiBneHue MOLENMN C y4ETOM MporHos BaHue
no KNP un nx Haunbornee KNP 3HaveHnn KNP Ha noTeps ¢
¢ .CTaHﬂaPTVBaLWIﬂ 3HauMMbIx KNP (HaxoxnaeHwue ron Brnepen cng:ﬂgs'\apo
’ ® ‘ ® KO3 PULIMEHTOB) BaHHbIX KNP
® 0

GSas | Bs.



SAS OPRISK VAR TMOAONOHKA — BbIBOP KUP

Hanbonee 3Hauynmble
KNPbI BbigsBNSAOTCA C
NOMOLLbIO CneayoLwmx
METOO0B PErpPeCcCMOHHOro
aHanuaa:

« Stepwise
 Backward

Forward

* Lasso

McknoveHHble 13 pacCMOTpeEHNA

Model Distributionsl resholds

Sewveriky

| Advanced |

Cnucok, us KOTOPOro BbIABIAKTCA

Hanbonee 3Ha4YnUMbIE
(perpeccmoHHbIN aHanma)

MpuHyauTenbHO
pobaBneHHble B MOAENb

KRI Seleckion Metl

3 IFDrward - I

rUnused KRIs

Suggested KRIs

rForced In KRIs

22|
=l
=
|

EL: Akkrition Rake

BL: CS&_Scorel

BL: CS5&_Scorez

BL: CSa_Score3

EL: Mumber OF Emplovess
EL: FRevenus

EL: Sickdayws Per Skaff

BL: Swskem Dovenktime

glel o

% | = 1 = |

EL: aggregate_ZS4_Score
EBL: Customer Complainks
BL: Expense

Frequency

KRI Selection Method: IStepwise - I

rUnused KRIs

Suggested KRIs

rForced In KRIs

EL: CSa_Scorel
EL: CSA_Scorez
BL: CSA_Score3

d)
=
=
<

EL: Aggregate_CSA_Score
EL: Akkrition R.akte

BL: Custorner Complainks
BL: Expense

EL: Fevenus

BL: Swskem Downkime

EL: Temp Per Perm

FIRM: Akkrition Rakte

[

elels o

% | <= 1 = 1

\

EL: Mumber OF Employees
EL: Sickdaws Per Sktaff




SAS OPRISK VAR VYYET KWUP NMPU NOAITOHKE N MOOENTMPOBAHUU

TsakecTb nocneacTBUn YacTtoTa
MOAEJ’Ib TAXKEeCTHU HOCHEACTBHﬁ: MOAeJ'[b Y9aCTOThI IOTEPb:
M
; _ _ : i
P(X <x)= z w;Fx(o; 6,,0%) P(N; = k) = fy(k; 6o,6")
i
MO,C[eJ'Ib AJIA IIepBOro rnmapamMeTpa TAXECTHU HOCHGACTBHﬁ: MO,ELeJ'[b AJid TePpBOro nmapaMeTpa 4aCTOThI:
ng ne ng nc
6 = @, * ex B KF + K& 0l =0, *exp| 6; + > B;KI + K&
1— Y0 p Y V] L] 1— Y0 p L Jj V] L]
j=1 \/ j=1 j=1 \/ =1
C yyetom KNP C yyetom KNP

GSas | B,



SAS OPRISK VAR [NPOrHO3 KUP

- OcyliecTBnsieTcs Ha rog Bnepes;

* BpemeHHOW nHTepBan and NporHo3a 3agaeTcd UCXO4HbIMU
OaHHbIMW;

* Vlcnonb3yemble MeToabl — QKCNOHEHUNANbLHOE CriiaXXnBaHUE U
KBagpaTuU4HbIN BpEMEHHON TPEHA.

GSas | Bs.



SAS OPRISK VAR TPOIrHO3 KUP - SKCMOHEHUWAJIIbHOE CIrlMAXWBAHUE

Sf_ = ¥y T+ |:1 —H.‘]Sf__l.f. = ) = “] 1]|

180000 T

F—l

140000 1 J‘Ih}r

120000 T

—*—Oservation

100000 T
—@— Forecast

Sales (Dollars)

0000 +

G00DD T

40000

LT AT LTI T FF P T T
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SAS OPRISK VAR MNPOrHO3 KUP - KBAOPATUYHbLIA BPEMEHHOW TPEHL,

September Arctic Sea Ice Extent
1980-2010 Trend & Forecast for 2011

Sf_ = ¥y T+ {}.’lf- + H.“gf.z T £

Haxogsrtca us

Arctic SIE - millions km®
h
|

yxe
NMEIOLLINXCS
3 = [aHHbIX MorpelwHocTb —
He3aBncnmas
Septermber SIE - mil km2:1980-2010 HOpPpMaJibHO-
4 —| — Quadratic Trend Lina (1380-2010) pacnpegeneHHas

—® Forecast Sept, 2011 SIE @ 4 54 mil km2 (C1: 3,95 - 5.14)

cnyqa|7|Has=| BEJIMYMHA

I I I | | | |
1980 1985 1990 1995 2000 2005 2010

GSas | B




b |

Propetties

SAS OPRISK VAR CMELUMBAHUE OAHHbIX

Empirical Matrix

Fitting

Mixing

Showe Mixing Makriz;: i Frequency (o Sewerity

WaR Capital Allocation

I~ show &l Sources OF Data

Insurance

Counk
Mean
Wariance

Payrment and Settlement

Relation

Internal Risk Event Type » M Business ﬂ Clients, g Damage ko m Employment g Execution, ﬂ External Fraud g Internal F
Disruption and Products & Physical Assets Practices and Delivery &
Swstem Failures Business “Warkplace Process
= Internal Business Line Practices Safety Management
| Relation - — -
" . Counk ¥ Project Mizing Options
gency Services Moan
HEHEES Daka For Mixing: IConsortium Data Only LI
ﬂ Relation
Counk
Asset Management Mean Severity Augmentation Method: IReIative Relations l
Wariance
ﬂ Relation Mumber of Simulations: I1,DDD
Counk
Commercial Eanking Moun
=an MNumber of Graph Points: IID
Wariance
4] Relation Reset Mixing Options to Defaults |
Corporate Finance ol
2 IMean
‘ariance (a4 I Cancel I
ﬂ Relation

Counk

Mean

Wariance

7]

Retail Banking

Relation

Counk

Kl

-| Sufficient | Computed | Mixing Scenatio |:| Insufficient

Sel Fregue

mizy Mean, . . I

Frequency fit interval is Yearly

Set Sufficiencies I Clear Sufficiencies I

Mixing Cpkions. .. I

Miz Cells I Clear Mixed Cells I

CmewwmBaHune
ncnonb3yeTcsa angd
HacbILEHUS OaHHbIMUA
Tex A4eek, rae
HeOoCTaTO4HO

BHYTPEHHUX OaHHbIX.




SAS OPRISK VAR CMELWMBAHUE OAHHbIX — BbIEOP AKOPHOW AYEWUKU

3aenCTBYTCA 3 SYENKN — BHYTPEHHNE U BHELLUHWE JaHHble A9 SKOPHOWN SYENKU K
BHELLUHWE JaHHble AN UICKOMOW AYEeunKN.

N3BecTHble s4eiiku CnocoObl BbIGOpa AKOPHON AYEUKU:

* Bpyu4Hylo (onvpasicb Ha 3HaHWEe CTPYKTYpbl
LOaHHbIX U 9KCMEPTHbIV OMbIT)

External Cell

Insufficient
internal cell

External Cell

Internal cell Anchor
Cells

« ABTOMaTU4eCcKu (Kputepum otbopa —
ONCTaHUMA Mexay IMNnMpUYeCcKuMm
pacnpegeneHnaMmn BHELUHUX OaHHbIX A4
SIKOPHOM U UCKOMOW siyeeK. TOYHOCTb
N3MepeHnin 3agaeTcsa ¢ NMOMOLLbLHO
KOnm4yecTBa TouYek).

|

Mckomaga auenka

GSas | B



SAS OPRISK VAR CMELWMBAHUE OAHHbIX O KOJIMMECTBE NOTEPb

« PacnpeneneHna B 3 BbIbpaHHbIX SYerkax NogroHAKTCA nod pacnpeaernerHue NyaccoHa

« PacnpeneneHne B nckomon siyerike dyaet Takke NMyacCOHOBCKUM C NapamMeTpoMm,
HangeHHbIM N3 COOTHOLLUEHNA NPONOPLNOHANbHOCTMU:

_ Aa
AIM - 1 }{EM'
EA

Ay - N@apamMeTp B pacnpeneneHnn [yaccoHa ansg CKOMoW A4enkn (BHYTPEHHUX OaHHbIX);
A4 - N@ApamMeTp ANns BHYTPEHHUX OAHHbLIX SKOPHOW AYEUKN;

Aga - NApaMeTp AN BHELHUX OAaHHbIX SKOPHOWN SAYEWNKMU;

Agy - NApaMeTp AN BHELHNX OaHHbIX UICKOMOWN AYEWNKU;

GSas | Hs.



SAS OPRISK VAR CMELWMBAHUE OAHHbIX O TAXXECTU NOTEPb

MeTo4 OTHOCUTENbHbLIX NAapPaMeTpPoB:
« PacnpegeneHus B 3-x ncnonb3yeMblx s4erkax noaroHaTca nog JlorHopmarneHoe (MeToq

MWHUMASTbHbIX UCTaHLUNN)
« PacnpegeneHune nckomon suenkn yaet Takke JIorHopManbHbIM, NapamMeTpbl HAXOOATCA
NCXoasa U3 COOTHOLLIEHUIM NPONOPLMOHANbHOCTN.

IMNMPUYECKNN MeToa:

[ns nckomonm sayenku ctpomntcsa JlorHopmanbHoOe pacnpeneneHue, NI0THOCTb KOTOPOro CTPOUTCA
nyTem CUMyInsiUMn 1 NponopunoHanbHa NAOTHOCTU pacnpeaeneHnst BHELLHNX AaHHbIX MICKOMOW
AYENKN Co CcrieayroLmmM KoappuuneHToM:

f(x) o g(x)w(x),

f(x) —NNOTHOCTb BEPOATHOCTUN ANs1 UICKOMOW A4YENKM (BHYTPEHHNE AaHHbIE)

g(x) —NNOTHOCTb BEPOATHOCTM A5 BHELUHUX AaHHbIX MICKOMOW SYENKM

w(x) — OTHOLIEHME BEPOATHOCTUN ANS BHYTPEHHUX OAHHbLIX SKOPHOW AYENKM K BEPOSITHOCTU A
BHELLUHMX JAHHbIX AKOPHON SAYENKU

GSas | B



YaCTOTa

OrtcytcTBME
Koppensuum

TAXEeCTb

OrtcytcTBME
Koppensuum

3apgaHHas
nonb3oBaTenem

3agaHHas
nonb3oBaTtenem

Koppensuumsa no
BpEMEHNU
(Correlated in
Time)

O6wwe notepu
(Shared Loss)

SAS OPRISK VAR VYYET KOPPENAUUU MEXOY AYEMKAMU NPN MOOENMPOBAHUN

Mpw 3agaHum kKoppenauun
nonb3oBarenemM JOCTaTO4YHO
yKasaTb NepemMeHHble
nepekpecTHOM Knaccudukaumm,
KOBapuaLuMOHHbIE MaTpuLbl
KOTOpbIX ByayT MCNONb30BaTbCA
npv nogcuyere.




SAS OPRISK VAR BPEMEHHAA KOPPENAUUNA (CORRELATED IN TIME)

p

Hantu oTHOLLEHNE
napamMmeTtpa macLutaba K MpocymmunpoBatb Bbluncnutb
BEPOSATHOCTU ncxoas n3 BbIbpaHHOro KOa(hdUUMNEHTDI
HabntogaemocTy ons BPEMEHHOIO MHTEpBana kKoppenauun Kenganna
Kakaon notepu

CKoHBepTMpoBaTh
KOS(pPULIMEHTLI KOPP.

Kenganna B
KO9(PPULNEHTBI KOPP.

OSas | K.




SAS OPRISK VAR KOPPENAUUA U3-3A OBLUUX NOTEPb (SHARED LOSS)

HekoTopble cobbITUS MOryT
CNYXUTb NPUYMHON NOTEPL AN
HECKOIMbKUX i4eeK MaTpuLbl:

N\

MoTepwn B aToMN
AYEenKe CBsA3aHbl
co BceMu 3-ms
coobITMAMM —
Koppensaums co
BCEMU A4enKamm

g 2| = |
A AN v



SAS OPRISK VAR KOPPENAUUA U3-3A OBLLUX NOTEPb (ANIFCOPUTM)

*  CdopmumpoBaTb BCEBO3MOXHbIE IPYrbl-COMETAHUA A4eeK MaTpuLbl, Bcero (2°—1) Tunos
rpynn, rge c — kon-so adveek ({1}, {2}, {1,2} v 1.4.);

« [locumTaTb, CKOMbKO NOTEPb NonagaeT B kaxayto rpynny (N, ). Npeanonaraertcs, 4To 31O
He3aBucuMble [yacCoOHOBCKME CryvanHble BENUYNHBI C NapamMeTpoM Ay ;

*  lMcxooa ns 3agaHHbIX BPEMEHHbIX MHTEPBArioB, BbIYUCIIUTL NOKa3aTtesb vy, Kak 4o
AHen BO BpeMeHHOM MHTepBare, B KOTOpble Mbl pacnonaraem nHopmaumnen o notepax;

Yi=1 Ntk

« [lapameTp A, onpenenserca angd Kaxxgowu rpynribl Kak OTHOLLEHWE CyMM Ak = »
t=1 tk

Nno BCEM BpEMEHHbIM NMHTEpPBanam t.

* KoBapuauus mexay 2-ms syenkamun C;u C; paBHa CymMMe A, TEX rpynn, KoTopble
coagepxat u {i}, n {j} oaHoBpemeHHo.

GSas | B



SAS OPRISK VAR KOMNYNA-®oYHKUUU
/

Student's copula, 3D plot

D,OCTyI'I Hbl€e KOoNnyrbl.

* Independence

AnnuncoobpasHble

Konynbl.

* Normal

 Student’s T '

* Normal mixture Sl il S0 it

ApxnmenoBbl

KOnynbl: i i
4 - - « x

« Clayton joint X=(X,.X;) ' e

 Gumbel

Frank




UCMONb30BAHUE KOMYI U KOPPENALUA NPU
SAS OPRISK VAR MOAEJIMPOBAHUUN 3ABUCUMbIX YACTOT

X=VWLZ
\ BekTop 13

CTaHOapTHOro
HOpPMarnbHOro
pacnpeneneHuns
CreHepupoBaHHas
4acTo1a PacnpeneneHo B
COOTBETCTBUM C CBsi3b C
Konyna-gyHKLuMen MaTpuuen
(4mcno) Koppenauuii
(MaTpuua)

GSas | B




UCMONb30BAHUE KOMYI U KOPPENALUA NPU
SAS OPRISK VAR MOAEJIMPOBAHUU 3ABUCUMbIX YACTOT (AJITOPUTM)

* bepeM nponsBonbHbIN 3NeMEHT W 4ncnoBon BeIOOPKK, pacnpeaerieHHOM B COOTBETCTBUM C BbIGpaHHOM
Konyna-gyHKUuMen

* bepem npounsBonbHLIA BEKTOP Z N3 MHOFOMEPHOW CTaHAAPTHOW HOpMaribHO-pacnpeaeneHHon BblbopKn
* [laHHbIN BEKTOP NPUBOAUM K MHOTOMEPHOMY HOpPMasibHOMY pacrnpenesnieHnio ¢ KoppensiunoHHON

MaTpuUen R nyTeM YMHOXEHUA CreBa Ha HMKHETpeYronbHyo maTtpuly L (LL' = R — pasnoxeHue
Xonewukoro)

*  Kaxgbll KOMNOHEHT BEKTOpa YMHOXaeTcs Ha VW 1 NpMBOAUTCS K CTaHOAPTHOMY paBHOMEPHOMY
pacnpeaeneHnto npu nomoLLm yHKLUUN pacnpeaenenns ans konynol F

*  Kaxgbln KOMNOHEHT MPMBOAUTCS K HY>XHOMY BUAY NyTEeM NpUMeHeHUs yHKUUK, oBpaTHON pyHKLMK
pacnpeaeneHys 4acToTbl KaXaon auenku F;-* - noflyyaeM creHepypoBaHHyto 4acToTy A JaHHOW

auelikn X = VWLZ

GSas | B



SAS OPRISK VAR KOMBWUHWPOBAHWUE OAHHbLIX ANA MOOENTMPOBAHUA

@ ¥aR Calculation Criteria Options

General WaR Options | yaR Dimensions | Dependence Structure | KRIs

2 meTOoAa KOMOUHUPOBaAHUA
AaHHbIX:

Sirnulation Dake: |24—Jul—2012

Insurance Method: IPIain

Data For VaR: ICombine Sources

Lel L] Led |2

Combining Method: IMixture

Ranges... I

MeToa makcumanbHbIX NOTEPb
MeTopq cmelleHns noTepb

Specification of Default Maximum Possible Loss

i~ Use Maximurm of all Observed Losses: 240,595,569

I 0.00 {0 Specifies No Maximum Loss)
I 20,000

(If no Cell Daka, Ratio * Maxloss = 4,817,977.530)

(Maximum Internal Chserved Loss)
' Ise a Set Maximum Loss:

"~ Use Ratio of Maximurn Cell Daka:

¥ Global Simulation Priority Settings

Severity Simulation Priority

Range 1 - 10%%:

Range 2 - 80%:

Range 3 - 10%:

Defaulk

Inkernal

Internal

Inkernal

Rarge Boundaries

[ 0%, 10% )

[ 90%., 100% ]

Freguency Simulation Priority

[efaulk I Internal

[ 10%., 90% )
5
bt

Cancel I




SAS OPRISK VAR METOO MAKCUMAIIbHbIX NMOTEPb

09 F

08 F

N3 paBHOMEpPHO ]
pacnpeaeneHHon Ha (0, 1) CnyyaitHo

0.6
BbIGOPKM BbIGMpPAETCH AreMeHT u BbibparHoe |
3Ha4veHune 03

\d BEPOATHOCTU 04 b

07 F

03

Onpegensercsa Homep obnacTtu j, 02
B rpaHuLbl KOTOPOW nonarno ot
3Ha4yeHune BbIDpaHHOro arnemMeHTa o — "
u
; |

A

, CmopenupoBaHHas
CmMoaenupoBaHHas TSXXECTb TSKECTb NoTepb

notepb: x = max F; ! (u), roe F; - (MakcuMarnbsHoe 13
g=t=j BCEX 3HAYEHWI NS
AAHHOW BEPOATHOCTH)

dyHKUMA pacnpeneneHns B i-n
obnactn

GSas | B,




SAS OPRISK VAR METOA CMELUEHUA NOTEPDb Cny4aiHo BbibparHoe

pacnpenenexue
_ 1 [ l__
N3 paBHOMEpPHO pacnpedeneHHom Ha —
(0, 1) BoIBOpPKM BbIBUPAETCS aneMeHT 09 T
u __IJ.H I E
N 0T F p
CnyyaiHo ber 1
Onpepensietca Homep obnactu i, B BblOpaHHOe ) 95t 1
rpaHuLbl KOTOPOW Nonaso 3Ha4YeHne 3HAYeHne 04 b ]
BbIOpaHHOro anemeHTa u BEpOATHOCTM 0al )
\J —
0.2 F E
. 01k 1
N3 paBHOMEpPHO pacnpedeneHHom Ha e /.| .
(0, 1) BIBOPKM HE3ABUCMMO ‘
BblOMpaeTca Apyron reMeHT v
\J V}

CMOD,eJ'Il/IpOBaH HaA
TAXECTb NOTEPb

CmMopgennpoBaHHasa TshKecTb noTepb:
x = F71(v), rae F; - pyHKUWS
pacnpeneneHus B i-n obnactn

GSas | Hs.




SAS OPRISK VAR YYET CTPAXOBAHUA NMPU MOOENUPOBAHUU NMOTEPb

Bes yyeta cTpaxoBaHus

Probability
High
[ns kaxkgoon s4enkn matpuubl 3aak0TCs:
« CTpaxoBble Nonuchkl (C yKazaHHbIMA Low . . .
$10MM $500MM $1BN

nmMmnTammn n dopaHwnsamm); Loss Amount
*  BeposTHOCTU TOro, YTO CTpaxoBble robabily C y4eTOM CTpaxoBaHus

BbINfatbl OyayT nponsBeaeHsl. High

—

Low

I I 1
$10MM $500MM $1BN
Loss Amount

GSas | B




METOO MOHTE - KAPNIO (MOAEJIMPOBAHUE OBLLEIO

SAS OPRISK VAR  ppcrpEREREHNS NOTEPD)

p PacnpepeneHune 4acTtoTbl
Ob6uwee pacnpegeneHne NoTepb

Mean

99.9th percentile

-
-

i

1L

LY
r

% Losses
Expected Losses Unexpected Losses




SAS OPRISK VAR METOObI MNOACYHYETA TOTAL VAR

3 cnocoba paccuntatb Total VaR:
« CraHpapTHbIX (CymMmmMupoBaHue VaR s4yeek)

« ArpermpoBaHHbIU (CepBa CYMMUPOBAHME NOTEPL A4eeK, 3aTeM pacyeT VaR) -
NCNOSMb3YET KOMYNy U KOPPENALMOHHYIO MaTpuuy

* [loaroHAKOWMKN (CUMTAETCA HANPSMYLO ONS UTOrOBOM AYENKN (HET 3aBUCUMOCTU OT
pacnpegeneHnn n Koppensunm ayeexk matpuubl))

GSas | Bs.



SAS OPRISK VAR VAR, CVAR MEVT

* VaR - BblpakeHHasi B AEHEXHbIX eANHULAX OLleHKa BENUYMHbI, KOTOPYIO He
NPEBLICAT OXXMAAeMble B TEHEHNE AAaHHOIO Nnepuoaa BpemMeHu NoTepu ¢
BEPOATHOCTBLIO a. C TOYKM 3peHust Teopum BepoATHocTen VaR - 3TO a -KBAHTUIb
pacnpeaeneHns noTepsb.

« CVaR - cpegHee 3HavyeHue oXxugaembix n0Tepb NpW yCnoBUK, YTO OHU MPEBbLICUIN
sHadenne VaR: CVaR = E(x|x > x,) = —x,, 1€ x, - VaR ana yposHs nosepus p,

a — napameTp popmbl NS 0606LI.I,eHHOFO pacnpeneneHus Mapeto Ans notepsb.

 EVT — Teopusa akcTpemMarnbHbIX 3Ha4eHUW, No3BondALLIas napamMeTpuyeckm

1
M \a
OLleHMBATb TsbKemnble XBOCTbl pacnpeaeneHuns notepb: EVT VaR = x, = Xp4q (np) :

),M — MOPOrOBbIN UHOEKC, X1 = Xy = =+ = Xpy = =+ = Xy

- — —_\VM L
r,u,e - = le=1 log (xM+1

OSas | Fm.




SAS OPRISK VAR VAR U CVAR

VaR(100a%)

Probability

CVvaR(100a%)

Loss

OSas | K.



SAS OPRISK VAR 4YYBCTBUTEJIbHOCTb VAR NO OTHOLWEHUIO K KUP U MAPAMETPAM

¥ ¥aR Sensitivity Using Parameters X

99.9

99

95

2,119,236.87 (2,621,720.74)

1,261,925.15 (1,065,775, 1)

B19,807.25 (719,433.35)

Walue Ak Risk

S19.1662% (T

20.281% (4

13.0518% (4

‘aR Change

Severiby Parameters:

Log Scale Shapel Shapez
100 1085 1085 ™ YaR Sensitivity Using Significant KRIs
Patameters |
L |_ |_ | 99.9 | a9
Yalue At Risk 720,672.64 (702,524.21) 368,386,589 (359 263.30) 188,246.07)
Severity 9,455 1.005 0.755 | YaR Change | 2.5395% (4) 2.5305% (A) 25305% (A)
Significant KRIs _
Expense Attrition Rate | System Downtime
100%
Freguency Parameters: Firm —_I—
Lambda Firm - - 496,999
108%: e
Parameters [—
J_ Business Lines |
1]
Frequency 1.286
Retail Banking [ Card Services 27,762,159.689 0.116 | -
Retail Banking [ Retail Banking 27,574,977,951 0.091 -
Retail Banking [ Private Banking | 29,083,567,142 0.083 -



SAS OPRISK VAR PACHET KAIMNUTAIA

Propetties | Empitical Matriz | Fitting | Mixing | waR  Capital Allocation
Tatal Capital: I 29,916,5583.48 [ Show Calculations with Insurance [ Show Allocation as Percentage
Do Capital Allocation By 1sk: |Internal Business Line LI Distarkion Funckion: (&= GEvne
2nd: |Internal Risk Event Type LI n: I 20,000 Block Size
Calculation Method: |value at Risk LI
Internal Risk Event Type » | Business ﬂ Clients, g Diamage ko m Employrment g Execution, ﬂ External Fraud g Internal Fraud m Tatal
isrupkion and Producks & Phrysical Assets Practices and Dieliversy &
stem Failures Business Wiorkplace Process
w Internal Business Line Practices Safeky Management

1 Agency Services 0.00 0.00 0.00 0.00 0.00 390,570.94 42,804.79 433,379.73
2 Assek Management 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 Cornmercial Banking 0,00 258,149.57 0,00 0.00 0,00 0,00 0,00 258,149.57
4 Corporate Finance 0.00 0.00 7,004, 744,36 0.00 551,514.40 1,117,547.42 55,315.90 3,542,125.09
5 Insurance 45,517,527 0.00 508,51Z.56 573,375.17 3,166,551.04 1,986, 708,26 3,269,076.69 9,550,371, 23
6| Pavment and Setklement 0.00 0.00 0.00 0.00 S46,625.00 436,105,953 0.00 982,733,958
7 Retail Banking 0.00 6,776,2858.65 0.00 0.00 0.00 703,845,338 209,694,65 7,689,5258.70
5] Retail Brokerage 0.00 0.00 0.00 0.00 1,062,956, 44 0.00 0.00 1,062,956, 44
g Trading & Sales 0.00 0.00 0.00 0.00 351,054.66 1,045,391.16 4,400,616,92 5,797,042, 74
10 Tatal ms,E17.52 | Fos43szt | 251355692 | §73E7sa7 | s7Es, 71154 | se680,17z04 | 798051197 || 29,916,583 .4




SAS OPRISK VAR PACYET KAIMNMUWUTATJA - ®YHKLUUA UCKAXEHUA

Oxupaemble notepu E(S,;) = f0°°[1 — g(F(x))] dx, roe g(x) - dyHKUMSA UCKaxeHus.

SAS OpRisk VaR ncnonbayet cregytowme (pyHKUMN UCKAXKEHUSA:

° BlOCk Maxima Figure 10.5 Dual Block Minimum with n = 1/2 Figure 10.4 VaR with & — 0.75
« Conditional VaR (.95)

4 g
1.00 | 1.00 —

« Conditional VaR
e Dual Block Minima . f .
« VaR (.95) (HeBbIinyknas) | /"
* VaR (HeBbInyknas) . / .
« Wang Transform (q) /
« Wang Transform (p) . pd oo
/’/'/
0.00 ."/./ - lj.DDEI 0o D.I25 0.50 075 1.00




SAS OPRISK VAR OTYETHOCTb

Capital Allocation Report
This report contains capital allocation calculations.
(Model=Basel Bank Model Author=VaR User)

Advanced Measurement Approach

Standard Business Line Standardized Approach AMA Approach
Agency Serices $530,000,000.00 $397 500,000.00
Asset Management $766,000,000.00 $576,000,000.00
Commercial Banking $50,000 ,000.00 $45 000 000.00
.00
Risk Adjusted Return by Business Line Risk Adjusted Return by Business Line Risk Adjusted Return by Business Line %ﬂﬁh’lﬁ%m Method
99.9 % Confidence Level 99.9 % Confidence Level 99.9 % Confidence Level 0.00
Calculation Method=CVaR Calculation Method=EVT Calculation Method=STANDARD 0.0 EEf15Z52
.00 8 FEL S F %
SRR EERE
0.00 < EE: €<E
S 8 E‘
0.00 £
Basel B Line

171

Business Line
Dagency senices Ecommercial Banking
.Other .Paymentand Settlernent

.Relail Brokerage

99.9% Quantile Loss

{With Insurance)

Aggregated, Standard, and Firted

0 17.8
Business Line Business Line
Dagency semices Ecormmercial Banking Eagency senvices Ecormmercial Banking
.Other .Paymem and Settlement .Other .Paymemanﬂ Settlement
.Rela\l Brokerage .Rela\l Brokerage

gsa
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SAS OPRISK VAR b3K-TECTUPOBAHME

TecTnpoBaHme NOCTPOEHHOM MOLENN HA HOBbIX (MHKPEMEHTarbHbIX)
OaHHbIX.

HyneBas runore3sa: HoBble gaHHbIe O KONUYECTBE U pasmepe NnoTepb
pacnpeerneHbl B COOTBETCTBUM C MOCTPOEHHOW paHee MOAENbIO.

Hn M R e Fx — Fx (:j'a.] i L‘r“] ].]

Kputepumn cornacusi ons npoBepKn rmnoTessb:

« Konmoropos — CMupHOB
* Kpamep — ¢poH Musec

GSas | Bs.



SAS OPRISK VAR AJITOPUTM NPUHATUA / OTKNOHEHUA TMINOTE3bI

[NoacraHoBKa ee B
BbluncneHune ‘ dyHKUNIO CrEli MpuHATHE Unn

3ajaHHbIM
YPOBHEM
3Ha4ymmocTn*

3HaYeHus pacnpeneneHus
CTaTUCTUKM AN 4aHHOTo
KpUTEPUS

OTKIIOHEHUE
rnmrnoTesbl

*YpoBEHb 3HAYMMOCTU —
BEPOSATHOCTb OLUNOKM 1
poaa (HenpUHATUSA
BEPHOM rMnoTesbl)

GSas | B
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